Involvement of prostaglandin E2 in the inhibition of osteocalcin synthesis by human osteoblast-like cells in response to cytokines and systemic hormones.
The stimulation of the production of osteocalcin by human osteoblast-like cells in response to 1,25(OH)2D3 is antagonized by several agents that induce the synthesis of prostaglandin E2 (PGE2) including interleukin 1 (IL-1), tumour necrosis factor (TNF) and parathyroid hormone (PTH). The mechanism whereby these agents inhibit the synthesis of osteocalcin is not known. In this report we show that exogenous PGE2 inhibits this stimulatory action of 1,25(OH)2D3 on human osteoblast-like cells in a dose-dependent manner, suggesting that PGE2 may contribute to the inhibition of osteocalcin synthesis in response to these agents. Assessment of the inhibitory role of endogenous PGE2 synthesis in the action of rhIL-1 alpha, rhIL-1 beta and rhTNF alpha on the production of osteocalcin demonstrated that the inhibition by these agents could be partially overcome by the addition of indomethacin, an inhibitor of PGE2 synthesis. In contrast, the inhibitory action observed with bPTH (1-84) was unaffected by indomethacin. These observations indicate that endogenous PGE2 synthesis mediates, in part, some of the inhibitory actions of the cytokines on the induction of osteocalcin synthesis in response to 1,25(OH)2D3, but not of PTH. Since the antagonism of the synthesis of osteocalcin by rhIL-1 alpha, rhIL-1 beta and rhTNF alpha was not completely abolished following the inhibition of PGE2 synthesis this would indicate that additional PGE2-independent mechanisms also account for the action of these cytokines on osteocalcin production. The nature of these mechanisms is currently not known.